Functions of dopamine in the extrapyramidal and limbic systems. Clues for the mechanism of drug actions.
Dopamine (DA) is a neurotransmitter which modulates the transfer of information along fast-conducting pathways at the level of two main nodal points: the ventral striatum, composed by limbic areas (nucleus accumbens, tuberculum olfactorium) and the dorsal striatum, composed by extrapyramidal nuclei (caudate-putamen). These two subdivisions of the enlarged basal ganglia, are provided with different functions; accordingly, limbic DA plays an active role in goal-oriented (motivated) behaviour; instead, extrapyramidal DA is essential for execution of learned motor programs and its impairment results in the symptoms of Parkinson's disease. Various centrally acting drugs are able to interfere with DA transmission or with other neurotransmitter systems which interact with DA. Drugs of abuse owe their incentive properties to a preferential stimulation of DA transmission at the level of the limbic dopaminergic areas. On the other hand, drugs able to block glutamatergic transmission on NMDA receptors are able to selectively potentiate the action of DA at the level of a specific type of DA-receptors, the D-1 type. Knowledge of the role of DA in the brain can provide the basis not only for understanding the mechanism of drug action but also for developing new strategies for the treatment of drug abuse and extrapyramidal disorders.